A naturally occurring nephritis in rabbits caused by Nosecin (EnrephalitoToon) cuziculi has bcen rccognized for many years33 5 . 9 -1 1 9 1 2 . The effects of this diseasc upon the kidneys were well documented in 19259; however, some investigators have not associated the causal organism with the rcnal lesions 1, 6 8 , 10. Chronic granulomatous encephalitis caused by the same organism frequently occurs concomitantly with this nephritiss.
Materials and hlethods
The rabbits in this study, primarily of the New Zealand white breed, werc raised in Arkansas and Missouri under a variety of conditions. They were believed to be of the same quality as similarly aged rabbits purchased for research, since some of the suppliers of these rabbits also supplied rabbits to research institutions.
The kidneys of 2,338 rabbits, 8 t o 10 weeks of age, slaughtered for human consumption were examined macroscopically. A part of one kidney from each pair which contained focal cortical depressions was fixed in 10% neutral buffered formalin. Similar tissues from 25 rabbits with macroscopically normal kidneys were fixed in the samc manner. These tissues were embedded i n paraffin, sectioned at 6 p , and stained with either hematoxylin and eosin or MACCALLUM-GOOD-PASTURE stain. T h e prescnce of organisms was determined by examining 1 section pcr rabbit stained by the MACCALLU~~-GOODPASTURE technique.
Results
One hundred (4.3%) of the 2,338 rabbits had depressed, pale grey areas on the cortical surface of their kidneys (Fig. 1) . These lesions usually were shallow, 0.5 to 5.0 mm in diameter, and bilateral.
None of the 25 grossly normal kidneys had any microscopic lesion related to nosematosis or contained any organism. All of the 100 grossly affected kidneys had microscopic lesions of nosematosis, and 35 of them contained the organism. Clusters of Grm-positive, rod-shaped organisms were in the epithelial cells of some tubules, usually the collecting tubules ( Fig. 2) . These organisms were approximately 1 x 2 p, and occurred in compact groups within cytoplasmic vacuoles. These groups of organisms were interpreted as pseudocysts of Nosema. No inflammatory reaction was associated with the pseudocysts. Occasionally, the lumen of a collecting tubule contained cellular debris and groups of individual organisms which had probably originated proximally The earliest microscopic inflammatory lesions were characterized by the presence of many large mononuclear cells and a few small lymphocytes surrounding several organisms ( Fig. 3) . Heterophls occurred occasionally. These lesions were interpreted as foci of granulomatous nephritis and occurred more frequently in the medulla than in the cortex. The granulomas usually were spherical, but sometimes appeared as linear strealis along the renal tubules.
In presumably older lesions, organisms were rare. There were more lymphocytes and fewer large mononuclear cells in the interstitial tissue. The lymphocytes surrounded and compressed, degenerated tubules. There was mild proliferation of fibrous tissue and when it occurred near the cortical surface, cortical depression resulted. These microscopic changes as well as those described below were classified as chronic interstitial nephritis.
The most advanced microscopic lesions consisted of areas of fibrosis which contained but slightly affected glomeruli, remnants of renal tubules, plasma cells, and lymphocytes, but no organism. The renal surface was markedly depressed over these scarred areas.
Discussion
Chronic nephritis in rabbits caused by N. cuniculi has been known for many years but has received little attention in comparison to the chronic encephalitis caused by the same organism. In this study of young, apparently healthy rabbits, 4.3% of the kidneys had macroscopic lesions associated with nosematosis. Previous authors, studying rabbits of all ages that usually had died spontaneously, reported nephritis in 23% of 600 rabbits7, about 33% of 900 rabbitss, and 28% of 163 rabbitsg.
Microscopically, the changes in the kidneys with depressions in their surface varied from focal granulomatous nephritis to chronic interstitial nephritis with scarring. Progression from the former to the latter is suggested on the basis of the findings. That the rabbits used in this study were only 8 to 10 weeks of age probably account for the early, as well as the advanced, lesions in contrast to only advanced lesions as reported by otherssp 7 , 8 3 1 2 . The early lesions, focal granulomas, are similar to those caused by the same organisms in the central nervous system. Organisms were demonstrated in 35% of the macroscopically affected kidneys. They were most common in the lesions of shortest duration, fewer in those of medium duration, and absent in those of longcst duration. Perhaps the difficulty of some investigators in finding organisms can be accounted for by the age of the lesions they examined31 8. The organisms in the kidney multiply in the tubular epithelium and are released when pseudocysts rupture. Upon rupture of the pseudocysts, organisms may be released in the interstitial tissue initiating the inflammatory process, or they may be released into the lumen of the renal tubule. Once released into the lumen, they probably pass down the tubules and infect other epithelial cells or may be passed in the urine4. After being passed in the urine, the organisms presumably can infect a new host. When ingested by a new host, the organisms are believed to actively penetrate the mucosa of the digestive tract and then spread to various parts of the bodyg, but this has not been confirmed by appropriate study. The distribution of lesions caused by N . c m i c d i in the kidneys and brains of rabbits suggests that the organisms spread hematogeneously.
The kidneys of 100 of 2,338 rabbits (4.3%) slaughtered for human consumption had focal cortical depressions. Histologically, thc lesions in these kidneys consisted of focal granulomatous nephritis to chronic interstitial nephritis with scarring. Nosema cutziczdi was demonstrated microscopically in 35 (350/,) of the grossly affected kidneys. The number of organisms decreased as the lesions became older.
